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Abstract. Yaherwandi. 2012. Community structure of parasitoids Hymenoptera associated with Brassicaceae and non-crop vegetation.
Nusantara  Bioscience 4: 22-26. Parasitoids  Hymenoptera have an  important  role  in  agroecosystem  because  of  their  ability  in
suppressing pest population. Their presence in the field is seen as the key to agricultural ecosystem. Their presence can be influenced by
the availability of non-crop vegetation. Some adult parasitoids Hymenoptera require food in the form of pollen and nectar of wild
flowers  to  ensure  effective  reproduction  and  longevity.  The  objective  of  this  research was to  study  communities  of  parasitoid
Hymenoptera in Brassicaceae field and non-crop vegetation around Brassicaceae fields. Samplings were conducted at two different
landscape structures, i.e. Kayu Tanduak and Padang Laweh representing complex landscapes, whereas Alahan Panjang and Sungai
Nanam representing simple landscapes. Insects were sampled by three trapping techniques (farmcop, sweep net, and yellow pan traps) in
one line of transect for each landscape. A total of 84 species from 17 families of parasitoids Hymenoptera were collected in Bracicaceae
field and in non-crop vegetation. Landscape structure, flowering vegetation, and pesticide application affected the species richness,
diversity and evenness of parasitoids Hymenoptera in Brassicaceae fields and non-crop vegetation.
Key words: Brassicaceae, community structure, landscape, non-crop vegetation, parasitoid Hymenoptera.
Abstrak. Yaherwandi.  2012. Struktur  komunitas  Hymenoptera  parasitoid  yang  berasosiasi  dengan  tanaman  Brassicaceae  dan
tumbuhan  liar.  Nusantara  Bioscience 4: 22-26.  Hymenoptera  parasitoid  memiliki peran  penting  dalam  agroekosistem  karena
kemampuannya dalam menekan populasi hama. Keanekaragaman Hymenoptera parasitoid dapat dipengaruhi oleh ketersediaan vegetasi
liar  berbunga,  karena  beberapa  parasitoid  dewasa  Hymenoptera  membutuhkan  serbuk  sari  dan  nektar  untuk  reproduksi  dan
kelangsungan hidupnya. Tujuan dari penelitian ini adalah untuk mempelajari keanekaragaman Hymenoptera parasitoid pada pertanaman
Brassicaceae dan tumbuhan liar di sekitarnya. Pengambilan sampel serangga dilakukan pada dua lanskap pertanian yang berbeda, yaitu
Kayu Tanduak dan Padang Laweh mewakili lanskap pertanian yang kompleks, sedangkan Alahan Panjang dan Sungai Nanam mewakili
lanskap pertanian yang sederhana. Koleksi sampel serangga menggunakan tiga metode yaitu farmcop, jaring serangga, dan nampan
kuning. Total Hymenoptera parasitoid yang telah dikoleksi pada pertanaman Brasicaceae dan tumbuhan liar adalah 84 spesies yang
termasuk ke dalam 17 famili. Struktur lansekap pertanian, tumbuhan liar berbunga, dan aplikasi pestisida mempengaruhi kekayaan,
keanekaragaman dan kemerataan spesies Hymenoptera parasitoid pada pertanaman Brassicaceae dan tumbuhan liar.
Kata kunci: Brassicaceae, struktur komunitas, lanskap, tumbuhan liar, Hymenoptera parasitoid.
INTRODUCTION
Cabbage  plants  (Brassicaceae)  such  as  broccoli,
cabbage, cabbage flowers, petsai and caysin are vegetable
commodities  widely  planted  by  farmers  in  Indonesia,
including in West Sumatra. Vegetables commodity of West
Sumatra not only meet the need in the province, but also
support the need of the two neighboring provinces, namely
Riau and Jambi. Brassicaceae fields in West Sumatra have
a variety of problems, particularly pests and diseases.
Unfortunately, the  use  of  pesticides  in  agricultural
ecosystems  has  resulted  in  environmental  pollution,
decrease  of  arthropod  diversity,  the  impoverishment  of
ecosystem  and  the  emergence  of  pests  resistant  to  these
pesticides) We have several groups of farmers who have
been  producing  organic  vegetables  in  West  Sumatra.
Organic farming is done in an effort to restore ecological
functions  (biorestoration) of various  arthropods  in
agroecosystem. Therefore, it is necessary to find alternative
controls without using pesticides, for example, by utilizing
the natural enemies of insect herbivor or better known as
biological control.
Biological  control  using  parasitoids is an  alternative
pest control strategy that is currently being developed to
replace  the  role  of  pesticides  that  tend  to  harm  the
environment and public health. Practical and more rational
methods of  Biological  control have  been introduced  to
enhance  the  role  of  parasitoid  complex  through  habitat
management.
The information on diversity, parasitization, distribution
(dispersal rate) and ecological factors such as role of non-
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Hymenoptera  in  agroecosystem is  important  and  very
fundamental  to  the  success  of  biological  control..
Information  about  the  Hymenoptera  parasitoids  in
Indonesia, particularly  of  parasitoid  complex  associated
with Brassicaceae and non-crop vegetation is still limited.
Therefore,  this  study aimed to  study  the  diversity,
distribution,  and  abundance  of  parasitoids  Hymenoptera
associated  with  Brassicaceae  and  non-crop  vegetation in
different types of agricultural landscape in West Sumatra.
The results of this study is expected to be used as a strong
foundation for planning and development of integrated pest
management (IPM) technologies in Indonesia.
MATERIALS AND METHODS
Study sites
Parasitoids  Hymenoptera  collection  was  conducted in
different types of landscape of West Sumatra, Indonesia.
The villages of Sungai Nanam and Alahan Panjang, Solok
district  represent a simple  structure  of  agricultural
landscape  or  agricultural  ecosystems  dominated  by  red
onions fields (95%). Kayu Tanduak village, Tanah Datar
district  and  the  village  of  Padang  Laweh,  Agam district
represent a complex structure of agricultural landscape or
agricultural ecosystems consisting of vegetables, rice and
corn. Descriptions of research sites were presented in Table
1. Identification of insects material were conducted in the
Laboratory  of Insect Ecology,  Department  of  Pest  and
Diseases Plant, Faculty of Agriculture, Andalas University,
Padang.  The  research  was  conducted  from  March  to
November 2007.
Table 1. Description of research sites
Sites Altitude
(m dpl) Landscape type
Kayu Tanduk 800-850 Complex agricultural landscape
mixed culture of vegetables
(+60%), corn, and rice)
Padang Laweh 850-900 Complex agricultural landscape
(mixed culture of vegetables
(+60%), corn, and rice)
Alahan Panjang 850-1000 Simple agricultural landscape
(monoculture of red onions (+95%),
cabbage, and tomato)
Brassicaceae fields
At  each  agricultural  landscape a transect  line
approximately 1000  m in  length  was  made along  the
existing fields. Sampling of Brassicaceae was done every
50  m  along  the  transect. Collection  Hymenoptera
parasitoids at each sample point was conducted using three
methods: sweep net, suction with farmcop, and yellow pan
traps.
Method of sweep net. Netting was conducted at each
sample point on the transect line. Netting which was ten
times  double  swing  that  includes  50  plants  per  sample
point.  Insects  were  caught  directly  inserted  into  the  vial
containing of 70% alcohol.
Farmcop  method.  This  method  used  a  tool that
consisted of  a  small  electric  vacuum  cleaner which  had
been  modified,  1.5-inch  diameter  plastic  tube,  a  tool  for
insect  traps  consisting  of  20  cm  diameter  bottles, a vial
containing  70%  alcohol,  and  12-volt  batteries  60  A.
Sampling was done by direct suction on all plant parts of
Brassicaceae.
Yellow pan trap method. Traps were made of yellow
plastic container measuring 15 x 25 cm and 10 cm high.
Yellow  pan  traps were installed  in  the  middle  of  fields.
Insects  attracted  to  the yellow color would go into  the
traps. To kill the insects that perched on the traps, the traps
were filled with soap water water solution to reduce surface
tension, so the insects that entered would drown and die. A
trap was placed in each sample point and left for 24 hours.
Insects caught were immediately cleaned and placed into
the vial containing 70% alcohol.
Wild vegetation
Collection of  parasitoid  Hymenoptera on wild  plants
was done by sweep net method and suction with farmcop.
Insects caught were directly placed into the vial containing
70% alcohol
Identification of parasitoid Hymenoptera
Identification  was  done  on  adult  parasitoid
Hymenoptera.  All  Imago  of  parasitoids  Hymenoptera
obtained from sweep net method, farmcop, and yellow pan
traps were identified  to  family  level using  Gaulet  and
Huber (1993). Identification at the species level was based
on morphological differences or morphospecies.
Data analysis
Analyses  of  species  diversity  and  abundance  of
parasitoid  Hymenoptera were  done using Shannon-
Wienner Diversity Index, species richness and Simpson's
evenness  index  (Magurran 1988;  Ludwig  and  Reynolds
1988; Krebs 1999). To calculate species richness, Shannon-
Wienner index, and Simpson's evenness index we used the
program Primer for Windows version 5.
To  create  a  smooth species  accumulation  curves,  the
number  of  species obtained  at  each  sample  point  was
randomized 50 times with the program EstimateS version
8:00.  Randomization  of  parasitoid  Hymenoptera  species
richness based on Jackknife-1 estimator (Cowell 2007).
Analysis  of  community  similarity  of  parasitoid
Hymenoptera in Brassicaceae, other vegetables, and wild
vegetation was done using Sørensen similarity index. To
obtain  the  Sørensen  similarity  index we used  biodiv97
programs integrated in Microsoft Exel. Further analysis of
community grouping with cluster analysis (UPGMA) was
done using the  program  of  Statistica  7  for  Windows
(StatSoft 2007).4 (1): 22-26, March 2012 24
RESULTS AND DISCUSSION
Community of parasitoid Hymenoptera associated
Brassicaceae field and non crops vegetation on different
types of agricultural landscapes
The total number of parasitoid Hymenoptera collected
on Brassicaceae and  non  crops  was 540  individuals
consisting of 84 species and 17 families. The number of
individuals,  species,  and  families  of  parasitoids
Hymenoptera  associated  Brasicaeae  in  the  complex
landscape  was  higher  than that  in the simple  landscapes
(Table 2). The high number of individuals, species, and the
families  of  parasitoids  Hymenoptera  in  complex
agricultural landscapes was due to the flow of species from
other habitats into Brassicaceae community.In other words,
the parasitoid Hymenoptera  community  of Brassicaceae
fields consisted of species of parasitoids Hymenoptera of
rice fields,  other  vegetables,  and  non  crop  vegetation
(Table  4). This result  was  similar  to that found  by
Yaherwandi et  al.  (2007)  on  rice  fields  in  the  Cianjur
watershed, West Java.
Table 2. Number of family, individual, and species of parasitoid
Hymenoptera associated with Brassicaceae fields and non crops
vegetation on different types of agricultural landscapes
Family
Simple landscape Complex landscape
Brassica-
ceae
Non
crops
Brassica-
ceae
Non
crops
Betylidae 0 0 5 (1) 5 (1)
Braconidae 127(12) 50 (9) 85 (14) 23 (6)
Calcididae 3 (2) 1 (1) 0 0
Ceraphronidae 0 0 3 (1) 3 (1)
Diapriidae 1 (1) 1 (1) 8 (3) 0
Encyrtidae 2 (1) 2 (1) 17 (3) 0
Eucoilidae 14 (5) 5 (1) 13 (3) 2 (1)
Eulophidae 9 (4) 5 (3) 31 (7) 4 (1)
Ichneumonidae 90 (15) 21 (8) 67 (11) 11 (4)
Megaspilidae 3 (1) 3 (1) 4 (1) 4 (1)
Mutillidae 0 0 2 (1) 0
Mymarommatidae 0 0 2 (1) 2 (1)
Platigastridae 0 0 2 (1) 0
Pteromalidae 2 (2) 0 7 (2) 7 (2)
Scelionidae 11 (4) 3 (3) 26 (7) 15 (4)
Torymidae 1 (1) 0 0 0
Trichogrammatidae 0 0 3 (1) 0
Total 263 (48) 91 (28) 275 (57) 76 (22)
Note: number in parentheses () is the number of species
However,  the  number  of  individuals,  species,  and
family  of  parasitoid  Hymenoptera  collected  onnon  crop
vegetation around Brassicaceae field was higher in simple
landscapes  than in complex  landscapes  (Table  2).  These
results  indicate  that  the  flow  of  species  between
Brassicaceae fields and non crop vegetation was quite high
(Table  3).  Alahan  Panjang  and  Sungai  Nanam are an
agricultural  area  with  simple  landscape  structure  and
application of pesticides is quite high (3 times per week),
while  the  Padang  Laweh  and  Kayu  Tanduak are an
agricultural area  with a complex landscape and pesticide
application once a week. The use of pesticides is scheduled
three times a week, causing conditions the agroecosystem
of  Alahan  Panjang  and  Sungai  Nanam  less  suitable  for
natural  enemies,  including  parasitoid  Hymenoptera.  The
same  results  has  been  reported  by  Yaherwandi  et  al.
(2008), especially at the time of pesticide application, many
parasitoid took refuge in habitats  of  non  crops around
vegetables fields in Cianjur watershed West Java.
Table  3. Matrix  similarity  (Sørensen  index)  of  parasitoids
Hymenoptera on the Brassicaceae fields, red onions field, and non
crops in a simple agricultural landscapes
Crops Red onions Brassicaceae Non crops
Red onions 1.00 0.31 0.38
Brassicaceae 1.00 0.57
Non crops 1.00
Table  4. Matrix  similarity  (Sørensen  index)  of  parasitoids
Hymenoptera on the Brassicaceae, other vegetables, rice fields,
and non crops in a complex agricultural landscape
Crops Brassica-
ceae Rice Other
vegetbales
Non
crops
Brassicaceae 1.00 0.16 0.28 0.20
Rice 1.00 0.36 0.18
Other vegetables 1.00 0.29
Non crops 1.00
Estimation of species richness of parasitoid
Hymenoptera in the Brassicaceae fields
Spesies accumulation curves of parasitoid Hymenoptera
were still rising, but not too sharp in both landscape (Figure
1).  The  numbers of  species  collected  in  simple  and
complex landscapes  were 48 and 57 species respectively
(Table  3),  while  the  estimation  results  with  Jackknife-1
estimator for the simple and complex landscapes were 66
and 92 species respectively (Figure 2).
Figure  1. Accumulation  curves  of  parasitoid  Hymenoptera
species on Brasicaecae fields based on data encryption of program
of estimateS 8.00
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Figure 2. Number  of  species  of  parasitoids  Hymenoptera  in
Brassicaceae fileds based on observational data and Jackknife-1
estimator with program of EstimateS 8:00
This study  has collected > 60% species of parasitoid
Hymenoptera  (Figure  2).  This  suggests  that  species
richness collected was not maximal.  According to Krebs
(1999)  the  highest  number  of  species  estimated  by  the
Jacknife estimator is twice the number of species obtained.
Furthermore, He said that Jacknife-1 estimatoris influenced
by the total number of species, sample size and the number
of unique species (rare species). Thus, the low number of
species of parasitoid Hymenoptera collected was probably
caused  by the  low number  of  samples  (10  samples per
landscape)  and  the ineffectiveness  of tools  used  for
collection of insects. Due to technical reasons Malaise traps
were not used in this study, whereas the tool was effective
enough to capture the active flying Hymenoptera (Noyes
1989;  Pickering  and  Sharkey 1995).  Many  ecologists
disagree  with  Jacknife  estimator,  because  estimate  of
species  richness  in  the  community  by  the  Jackknife
estimator is biased  positively  or  higher  (over  estimate)
(Heltshe  and  Forrester 1983). However,  Palmer  (1990)
states that the Jacknife estimator is more accurate than the
eight other estimators.
Species richness, evenness, and diversity index of
parasitoid Hymenoptera in Brassicaceae fields
The  diversity  of  habitats  and  structure  of  agricultural
landscape affect species richness, evenness, and diversity
of parasitoid Hymenoptera. Species diversity of parasitoid
Hymenoptera was higher in the complex landscape than in
a simple landscape. Species diversity index is the resultant
of  the  value  of  species  richness  and  evenness.  It  was
obvious  that  the  high  diversity  of  species  in  complex
landscapes, because the species richness and evenness were
high (Table 5).
Kayu Tanduak and Padang Laweh consist of a variety
of  habitats  (rice,  Bracicaceae,  other  vegetables,  and  non
crops) to form the structure of agricultural landscape more
complex than vegetable ecosystem in the Alahan Panjang
and  Sungai  Nanam  (dominated  by  red  onion  (95%)  and
cabbage  5%).  Agricultural  landscapes in  Kayu  Tanduak
and Padang Laweh provide a variety of resources such as
alternative host, food (pollen and nectar), and shelter for
adult  parasitoids  Hymenoptera  ,  when  environmental
conditions are not favorable.  This  agroecosystem can
improve survival and diversity of parasitoid Hymenoptera.
(Dryer and Landis 1996; dryer and Landis 1997). Similar
results have also been reported by Idris et al. (2002), Hooks
and Johnson (2003), Menalled et al. (2003), Stephens et al.
(2006), Bianchi et al. (2006), and Yaherwandi et al. (2007).
The  diversity  of  parasitoids is influenced  by  the  type  of
agricultural  landscape.  The  agricultural  landscape  with  a
complex  structure  has higher abundance,  richness,  and
diversity  of  parasitoid  species  than  the landscape  with  a
simpler structure.
Table 5. Species richness, evenness, and diversity of parasitoid
Hymenoptera associated with Brassicaceae crops and non crops
on different types of agricultural landscapes
Index
Landscape
Simple Complex
Species richness 46 56
Species evenness 0.23 0.46
Species diversity 4.23 5.27
CONCLUSION
The complex landscape had higher number of families,
individuals, and species of parasitoid Hymenoptera than the
simple  landscape. The  number  of  species  collected in
complex and  simple  landscapes has  reached >  60%  of
existing  species  based on  Jecknife-1  estimator. Species
diversity  of  parasitoid  Hymenoptera  was higher  in  the
complex landscape than in the simple landscape. Species
similarities of communities of parasitoid Hymenoptera in
cabbage fields and in non crop vegetation was > 40%.
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